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(54) Video signal transmission apparatus 

(57) A video signal transmission apparatus includ- 
ing a reproducing device (10) which reproduces a video 
signal from a storage medium and has a plurality of 
channels, a plurality of image display devices (40) for 
forming a picture according to the video signal, a switch- 
ing portion (20) for converting a video signal reproduced 



by the reproducing device (10) to an optical signal and 
distributing the optical signal to each of the image dis- 
play devices (40), a plurality of optical cables (30) for 
transmitting an optical signal between the switching por- 
tion (20) and the image display devices (40), and a con- 
troller (50) for controlling the reproducing device (10) 
and the switching portion (20). 



fig. l 





r - 


21 


VIDEO 


CHANNEL 1 






CHANNEL 2 








SIGNAL 






DISTRIBUTION 


" REPRODUCING 


• 




DEVICE 


DEVICE 


• 








CHANNEL N 







CM 
< 

5 

ay 

o> 
o 

Q. 
LU 



CONTROLLER 



20 

..i 

FIRST TRANSMITTING 
AND RECEIVING DEVICE 



SECOND TRANSMITTING 
AND RECEIVING DEVICE 



N-TH TRANSMITTING 
AND RECEIVING DEVICE 




50 



Printed by Jouv«, 75001 PARIS (FR) 



FIRST IMAGE 
DISPLAY DEVICE 



SECOND IMAGE 
DISPLAY DEVICE 



7 40 



N-TH IMAGE 
DISPLAY DEVICE 



RNSDOCtO <EP 094981 7A2 I > 



1 



EP0 949 817 A2 



2 



Description 

[0001] The present invention relates to a video signal 
transmitting apparatus for distributing and transmitting 
a video signal to a plurality of image display devices. 
[0002] In general, a system for providing a video or 
audio to passengers is adopted in the passenger com- 
partments of airplanes, trains, or the like. That is, a video 
reproduced by a reproducing device such as a video on 
demand (VOD) system is transmitted to and displayed 
on a small display device installed at the seat of each 
passenger via a transmission cable. 
[0003] The video transmission is made by using an 
electrical cable, so that a transmitted video signal can 
be distorted by external noises. Particularly, such a 
noise generated in a transmission line may bean obsta- 
cle to the electrical system of an airplane having high 
performance electrical circuits. 

[0004] It is an aim of the present invention to provide 
a video signal transmitting apparatus which can provide 
a distinct image quality and minimize the influence of 
electro magnetic interference (EMI). 
[0005] According to one aspect of the present inven- 
tion, there is provided a video signal transmission appa- 
ratus comprising: a reproducing device which reproduc- 
es a video signal from a storage medium and has a plu- 
rality of channels; at least one and preferably a plurality 
of image display devices for forming a picture according 
to the video signal; a switching portion for converting a 
video signal reproduced by the reproducing device to 
an optical signal and distributing the optical signal to 
each of the image display devices; a plurality of optical 
cables for transmitting an optical signal between the 
switching portion and the image display devices; and a 
controller for controlling the reproducing device and the 
switching portion. 

[0006] Preferably, each of the image display devices 
comprises: a first optical-to-electrical conversion portion 
for converting an optical signal, which is distributed from 
the switching portion and transmitted via the optical ca- 
ble, into an electrical signal; a display device for forming 
a picture by the electrical signal output from the optical- 
to-electrical conversion portion; an input device for se- 
lecting the channel of the reproducing device; and a first 
electrical-to-optical conversion portion tor converting an 
electrical signal output from the input device into an op- 
tical signal and outputting the optical signal to the 
switching portion via the optical cable. 
[0007] Preferably, first electrical-to-optical conversion 
portion comprises: a driver for generating a driving sig- 
nal; and a light emitter for generating an optical signal 
according to the driving signal, and the first optical-to- 
electrical conversion portion comprises a light receiver 
for converting an optical signal into an electrical signal. 
[0008] Preferably, switching portion comprises: a dis- 
tribution device for selectively distributing and outputting 
a video signal output from the reproducing device to the 
image display device; a second optica I -to-electrical con- 



version portion for converting the optical signal transmit- 
ted from the first electrical-to-optical conversion portion, 
into an electrical signal; and a second electrical-to-opti- 
cal conversion portion for converting the video signal 

5 output from the distribution device into an optical signal 
and transmitting the optical signal to the first optical-to- 
electrical conversion portion via the optical cable. 
[0009] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 

10 ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings, 
in which: 

Figure 1 is a block diagram of a video signal trans- 
is mitting apparatus according to an embodiment of 
the present invention: 

Figure 2 is a block diagram of the image display de- 
vice shown in Figure 1 ; and 

20 

Figure 3 is a block diagram of the transmitting and 
receiving device shown in Figure 1. 

[0010] Referring to Figure 1 , a video signal transmit- 
25 ting apparatus according to the preferred embodiment 
of the present invention comprises a reproducing device 
10, a switching portion 20, and a plurality of optical ca- 
bles 30, a plurality of image display devices 40, and a 
controller 50 for controlling the switching portion 20. 
30 Here, the reproducing device 1 0 reproduces a video sig- 
nal including an audio signal from a storage medium 
such as a video tape, a video disc, or the like. The 
switching portion 20 distributes a video signal repro- 
duced by the reproducing device 1 0 to each of the image 
35 display devices 40, and each of the plurality of optical 
cables 30 transmits an optical signal between the 
switching portion 20 and each of the image display de- 
vices 40. 

[0011] As shown in Figures 2 and 3, the optical cable 

40 30 includes a first optical cable 31 for transmitting a vid- 
eo signal output from the switching portion 20 to the im- 
age display device 40, and a second optical cable 33 for 
transmitting a channel selection signal from each of the 
image display devices 40 to the switching portion 20. 

45 [0012] The reproducing device 10 can independently 
reproduce a plurality of image media by including a plu- 
rality of channels, and the operation thereof is controlled 
by the controller 50. Alternatively, the reproducing de- 
vice 10 can comprise a plurality of image reproducers. 

so [0013] The image display device 40 is configured so 
that a user can select the video signal of a desired chan- 
nel. For this purpose, as shown in Figure 2, each of the 
image display devices 40 preferably includes an optical- 
to-elect rical conversion portion 41 , a display device 43, 

ss a key pad 45, and an electrical-to-optical conversion 
portion 47. The optica I -to- elect rical conversion unit 41 
converts an optical signal, which is distributed from the 
switching portion 20 and transmitted via the first optical 
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cable 31 . into a video signal. The display device 43 dis- 
plays a picture by a video signal output from the optical- 
to-electrical conversion portion 41 . The key pad 45 is an 
input device through which a user can select and input 
a desired channel. The electrical-to-optical conversion 
portion 47 converts the selection signal of the key pad 
45 into an optical signal and transmits the optica! signal 
to the controller 50. Here, it is preferable that the display 
device 43 is a flat panel display device. 
[001 4] Also, it is preferable that the image display de- 
vice 40 further comprises speakers (not shown) for out- 
putting sound. 

[0015] The switching portion 20, as shown in Figures 
1 and 3, includes a distribution device 21 for distributing 
a video signal reproduced by and output from the repro- 
ducing device 1 0 according to a control signal of the con- 
troller 50 and outputting the video signal to the image 
display device 40, and a plurality of transmitting and re- 
ceiving devices 25 for converting the distributed video 
signals into optical signals and outputting the optical sig- 
nals via the first optical cable 31. The transmitting and 
receiving devices 25 also convert optical signals trans- 
mitted via the second optical cable 33 into electrical sig- 
nals. 

[0016] That is, the transmitting and receiving device 
25 comprises an optica I -to-electrical conversion unit 29, 
and an electrical-to-optical conversion unit 27. The op- 
tical-to-electrical conversion unit 29 converts an optical 
signal into an electrical signal, the optical signal re- 
ceived via the key pad 45, converted by the electrical- 
to-optical conversion unit, and transmitted via the sec- 
ond optical cable 33. The electrical -to-optical conver- 
sion unit 27 converts the video signal of a predetermined 
channel distributed by the distribution device 21 into an 
optica! signal. The output signal of the electrical-to-op- 
tical conversion unit 27 is transmitted to the image dis- 
play device 40 via the first optical cable 31 . 
[0017] As shown in Figures 2 and 3, the electrical -to- 
optical conversion units 27 and 47 in the switching por- 
tion 20 and the image display device 40 include drivers 
27a and 47a for generating a driving signal according to 
an input electrical signal, and light emitters 27b and 47b 
for generating light according to the driving signal, re- 
spectively. The optical-to-electrical conversion units 29 
and 41 include light receivers 29a and 41 a for converting 
an optical signal into an electrical signal, respectively. 
Preferably, the optical-to-electrical conversion units 29 
and 41 further include amplifiers 29b and 41 b lor ampli- 
fying the converted electrical signal. 
[0018] The operation of the video signal transmitting 
apparatus having such a configuration will now be de- 
scribed. A plurality of different storage media are loaded 
on and reproduced by the reproducing device 10. 
[001 9] When a user selects a desired channel via the 
key pad 45, a selection signal for the channel is convert- 
ed into an optical signal by the electrical-to-optical con- 
version unit 47, and transmitted to the opt ical-to- electri- 
cal conversion unit 29 via the second optical cable 33. 



The signal is converted into an electrical signal by the 
optical-to-electrical conversion unit 29 and input to the 
controller 50. The controller 50 controls the reproducing 
device 10 and the switching portion 20 so that the video 

5 signal of the channel selected by the user can be trans- 
mitted to the image display device 40. Thus, the distri- 
bution device 21 transmits the video signal of the select- 
ed channel to the determined transmitting and receiving 
device 25, and the video signal is converted into an op- 

fo tical signal by the transmitting and receiving device 25 
and transmitted to the image display device 40 via the 
first optical cable 31 . The optical signal transmitted via 
the first optical cable 31 is converted back into an elec- 
trical signal by the optical-to-etectrical conversion unit 

75 41 and displayed by the display unit 43. 

[0020] When at least two users select a video signal 
of the same channel, the switching portion 20 transmits 
the same video signal to at least two image display de- 
vices 40. 

20 [0021] According to the image signal transmitting ap- 
paratus described herein, a video signal can even be 
transmitted a long distance without distortion since it is 
transmitted via an optical cable. Also, the influences of 
electro magnetic interference (EM!) can be remarkably 

2S reduced. 

[0022] The reader's attention is directed to all papers 
and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 

30 specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
[0023] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 

35 ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0024] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 

40 ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 

45 [0025] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extends to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 

50 one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 

Claims 

55 

1. A video signal transmission apparatus comprising: 
a reproducing device (10) which reproduces a 
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video signal from a storage medium and has a 
plurality of channels; 

a plurality of image display devices (40) for 
forming a picture according to the video signal; 

a switching portion (20) for converting a video 
signal reproduced by the reproducing device to 
an optical signal and distributing the optical sig- 
nal to each of the image display devices; 

a plurality of optical cables (30) for transmitting 
an optica! signal between the switching portion 
and the image display devices; and 

a controller (50) for controlling the reproducing 
device (10) and the switching portion (20). 



The video signal transmission apparatus as 
claimed in claim 2, wherein the first electrical-to-op- 
tical conversion portion (47) comprises: 

a driver (47a) for generating a driving signal; 
and 



claimed in claim 2 or 3. wherein the switching por- 
tion (20) comprises: 

a distribution device (21) for selectively distrib- 
uting and outputting a video signal output from 
the reproducing device (10) to the image dis- 
play device (40); 

a second opticat-to-electrical conversion por- 
tion (29) for converting the optical signal trans- 
mitted from the first electrical -to-optical conver- 
sion (47) portion, into an electrical signal; and 

a second electrical-to-optical conversion por- 
tion (27) for converting the video signal output 
from the distribution device (21 ) into an optical 
signal and transmitting the optical signal to the 
first optical-to-electrical (41 ) conversion portion 
via the optical cable (30). 

The video signal transmission apparatus as 
claimed in claim 4, wherein the second electrical- 
to-optical conversion portion (27) comprises: 

a driver (27a) for generating a driving signal; 
and 

a light emitter (27b) for generating an optical 
signal according to the driving signal; and 

wherein the second optical-to-electrical con- 
version portion comprises: 

a light receiver (29a) for converting an optical 
signal into an electrical signal. 

The video signal transmitting apparatus as claimed 
in any of claims 1 to 5, wherein the optical cable 
(30) comprises: 

a first optical cable (31 ) for transmitting the op- 
tical signal output from the switching portion 
(20) to the image display device (40); and 

a second optical cable (33) for transmitting a 
channel selection signal of the image display 
device (40) to the switching portion (20). 



The video signal transmission apparatus as 
claimed in claim 1 . wherein each of the image dis- 20 
play devices (40) comprises: 5. 

a first optical-to-electrical conversion portion 
(41) for converting an optical signal, which is 
distributed from the switching portion and trans- 25 
mitted via the optica! cable, into an electrical 

signal: 

a display device (43) for forming a picture by 
the electrical signal output from the optical-to- 30 
electrical conversion portion; 

an input device (45) for selecting the channel 
of the reproducing device; and 

35 

a first electrical-to-optical conversion portion 
(47) for converting an electrical signal output 6. 
from the input device into an optical signal and 
outputting the optical signal to the switching 
portion via the optical cable. 40 



a light emitter (47b) for generating an optical 
signal according to the driving signal; and 

wherein the first optical-to-electrical conver- 
sion portion (41 ) comprises: 

a light receiver (41a) for converting an optical 
signal into an electrical signal. 



The video signal transmission apparatus as 
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(57) A video signal transmission apparatus includ- 
ing a reproducing device (10) which reproduces a video 
signal from a storage medium and has a plurality of 
channels, a plurality of image display devices (40) for 
forming a picture according to the video signal, a switch- 
ing portion (20) for converting a video signal reproduced 



by the reproducing device (10) to an optical signal and 
distributing the optical signal to each of the image dis- 
play devices (40), a plurality of optical cables (30) for 
transmitting an optical signal between the switching por- 
tion (20) and the image display devices (40), and a con- 
troller (50) for controlling the reproducing device (10) 
and the switching portion (20). 
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